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MENTAL TESTS AND THE PERFORMANCE OF HIGH-SCHOOL
STUDENTS AS CONDITIONED BY AGE, SEX,
AND OTHER FACTORS
INTRODUCTION
The value of mental tests as a means of determining
the mental age of children under twelve years of age is clearly
recognized by educators who have made use of the tests that have
been standardized in this field. Many tests have been applied
to adults, chiefly college students, and as a result some stan-
dards have been established. Practically no attempts have been
made to establish norms among students of high-school age. The
need for standardized tests in this field is quite as great as,
if not greater than, the need for such tests among elementary-
school children and adults. It is during the high-school period
that attention is given to the problem of selecting a vocation.
There is probably no single factor more important in the solu-
tion of this problem than that of general intelligence .
By general intelligence is meant, to use the charac-
terization of W. Stern, * the capacity of the individual to
adapt himself to novel situations, "general mental adaptability
to new problems and conditions of life." It should not be con-
fused with memory, which may be present in a marked degree in
*'C
W. Stern, The Psychological Methods of Testing Intelligence
,
Baltimore, 1914, p. 3.

2an individual who possesses a very low degree of general in-
telligence. Neither should it be confused with talent, which
manifests itself in certain restricted directions. Talented
individuals may vary greatly in the degree of general intelli-
gence which they possess. In like manner individuals with ex-
cellent memories may vary in the degree of general intelligence
which they possess.
Although we may expect a high degree of correlation
between general intelligence and achievement, the correlation
will never be complete because of another very important factor
which may be present in only a slight degree in an individual
with a high degree of general intelligence. The factor referred
to is what we may call industry, or 'persistence of motives. '
This factor should not be confused with general intelligence.
A group of high-school students with approximately the same
persistence of motives may vary considerably in their general
intelligence. A student possessed of average general intelli-
gence
,
may, because of his high persistence of motives, achieve
much more than Student B, possessed of the same general intel-
ligence, but of a very low persistence of motives.
No attempt was made in this investigation to determine
the persistence of motives by means of mental tests. The purpose
of this investigation was (1) to select and to apply certain
mental tests to high-school students in such a way as to estab-
lish norms for students of different age, grade and sex (2) to
determine by the statistical method what tests or groups of
tests correlate highest with performance in certain high-school
subjects and with general intelligence.
The value of norms for tests designed to call forth
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the various mental functions involved in high-school work is
obvious. It is necessary to know after a test has been applied
where a student ranks with respect to this test among a group of
representative high-school students. It is hoped that this in-
vestigation will stimulate further research in this field, in
order that we may have in the near future norms for many more
tests
.
With correlations established between the outcome of
tests and performance in different high-school subjects, it will
be possible for teachers, principals and superintendents to ad-
vise a student more intelligently in regard to the curriculum he
should pursue. I shall attempt to show, for example, that in
the case of certain students it would be practically useless to
undertake an engineering course because of inability, as revealed
by tests, to master the mathematics required in that course.
Mental tests will aid high-school principals in classi-
fying students on the basis of their ability and thereby will
overcome one of the chief difficulties of group instruction. The
principal will be able to select, at the very beginning of a
semester and with a fair degree of accuracy, the students who
under normal classroom conditions will not make normal progress.
This will make it possible to provide special assistance before
the student is too far behind to profit by such assistance.
By means of mental tests it will be possible to deter-
mine whether or not poor work in a subject is due to a low degree
of general intelligence. This information will provide a basis
for more intelligent educational treatment of the individual
student.
Educators have recently been supplied with objective

4tests, scales, or measures of achievement which enable them to
determine with some accuracy the results of their instruction,
-
to determine what has happened in the student's mind. The value
of such tests cannot be overemphasized. But in mental tests one
has a means of predicting what will happen , a means of predicting
outcomes under given conditions. One of the advantages of science
is the ability which it gives one to measure and to predict out-
comes. The use of mental tests is one more step in the direction
of making education a science. To be sure, we shall never be
able to predict in education with the precision with which we are
able to predict in the physical sciences. This fact, however, is
no excuse for neglecting to avail ourselves of means to predict
more accurately than we are now able to predict*
Sane educators will not consider mental tests as a
panacea for all educational ills, but they should welcome them
as a means of giving some additional knowledge which should make
their relations with their students more intelligent. Mental
tests should serve as another instrument for educational diag-
nosis .
An investigation of this kind is possible only when the
experimenter can secure the hearty cooperation of the students,
the principal, and the superintendent in the school in which the
investigation is carried on. The author is deeply indebted to
the students of the Urbana, Illinois, High School x'or their
interest and cooperation. The author further desires to express
his thanks to Superintendent A. P. Johnson, to Principal M. L.
Planingam,and to the teachers of the High School, for the gen-
erous contribution of time and labor which they gave during the
four months the tests were being applied.

5THE SELECTION OF THE TESTS
The selection of the tests was based upon two general
principles: (1) that no single test would serve as an index of
general intelligence; rather, that a group of tests that showed
low inter-correlations would be a better index; (2) that, assum-
ing certain school subjects make special demand upon certain
mental functions, particular tests might be found that would show
high correlations with performance in particular high-school
subjects
.
Unfortunately, when we began our work very few norms
for students of high-school age had been established for the
various tests from which the tests in this investigation were
selected. Their inter-correlations were not available, and it
was necessary to select the tests between which one would expect
to find low correlations, largely by a priori assumptions.
On the assumption that good performance in certain
subjects, like the languages, would require good memories, two
tests of logical memory were given, the Dutch Homestead and the
Marble Statue . In the former, the material was presented vis-
ually; in the latter, orally.
On the assumption that ability to perceive relations
quickly would be at a premium in mathematics and the sciences,
"k^19 analogies test was selected.
The cancellation test was included on the assumption
that, among other things, it tested speed in performing a rela-

tively simple and mechanical task.
The cause and effect test, a modification of a test
described by Reis, was selected because of its high correlation
with general intelligence.
The hard-directions test was selected because it prom-
ised much as a test of general intelligence.
The word-building test was selected because its corre-
lation with the other tests has been found to be relatively low.
METHOD OF APPLYING THE TESTS
The seven tests were given to the following numbers of
students
:
1. Cancellation (Group test)- - - - - 372 students
2. Dutch Homestead (Group test) - - - 358 students
3. Marble Statue (Group test) - - - - 358 students
4. Analogies (Individual test) - - - 200 students
5. Cause and Effect (Individual test) 200 students
6. Directions (Group test) ----- 331 students
7. Word Building (Group test) - - - - 357 students
By the aid of a seconds-clock devised by Whipple we
were able to use the work-limit method successfully in the can-
cellation test and in the directions test. The work-limit method
is better than the time -limit method since it is difficult to
arrange the material of a test in such a way as to make the task
of equal objective difficulty at every portion of the test, and
to avoid the subjective variations due to the fact that different
S*s accomplish different amounts of work.-* Suppose, for example,
the time-limit method had been used in the directions test. Then
*G.M. Vftiipple, Manual of Mental and Physical Tests
,
Baltimore,
1914, p. 8.
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it would have been necessary to stop all students after a
given time. Suppose Student A had completed one half of the
test and Student B three fourths of it. It would not then fol-
low that B was 1^ times as efficient as A. By means of the
seconds-clock we were able to measure efficiency in terms of
elapsed time rather than in terms of 'ground covered. 1
To insure accuracy in reading the seconds-clock all
students were given a drill in reading it before the tests were
applied. They were told to look away from the clock and at a
signal ready they looked at the clock, locating first the posi-
tion of the large second-hand which gave them the seconds. The
minutes could be read directly from the figure in the small cir-
cular opening on the dial. This was repeated until all under-
stood the method.
1. Cancellation Test
In the cancellation test the subjects were required to
cancel as rapidly as possible all of the 7's on a sheet contain-
ing one thousand digits, (0-9) arranged in twenty rows of fifty
digits each.-«-
The following directions were read to the group twice
,
after which questions as to method were answered:
"When I say ready
, turn over this sheet of paper, begin
at the first line, and mark a line through every 7 on the page
like this /illustrate/
. Mark as rapidly as you can, but try not
to leave out any 7's. When you have finished the last line,
look at the clock immediately and record in the lower right-hand
corner of the sheet your time in minutes and seconds. Do not
make any changes after you have recorded your time, but write
*G. M. Whipple, Manual of Mental and Physical Tests
,
Baltimore,
1914. Part II, Test 39.

8your name, year in high scnool, and date of birth at the top
of the sheet, then turn it face down . Are there any questions?"
2. The Dutch Homesteads
This test is designed to test the subject's immediate
recall of the text, which he is given three minutes to read. The
following directions were read to the group twice , after which
questions as to method were answered:
"You will have 3 minutes to read the passage of prose
on the opposite side of the sheet. Three minutes will be ample
time to read it over carefully several times. At the signal,
ready
,
you will turn the sheet over, read the passage straight
through twice and then commit it to memory by any method you wish.
At the signal, stop
,
you will place the sheet you have been read-
ing face down on your desk and write at once on the large blank
sheet, under the heading which you have already filled out, as
much of the passage as you can remember. If you can remember it
in just the words of the passage, use those words, but if you
can't do that, tell in your own words as well as you can, what it
was that you read. Ample time will be given for you to do this.
When you have finished, turn this sheet face down. Are there any
questions?" After all hadfinished writing, the instructions were
given: "Count the total number of words you have written. Record
this total on your blank."
3. The Marble Statue**
This test is designed to test the subject's immediate
recall of the text, which was read to him once. Care was taken
to read the text with uniform emphasis and rate to the different
G.M. Whipple, Manual of Mental and Physical Tests
,
Baltimore,
1914, Part II, Test 39.
**Whipple 's Manual, Test 39.

9groups. The reading required from 60 to 70 seconds. The fol-
lowing directions were read twice , after which questions as to
method were answered:
"I am going to read you something to see how well you
can remember it afterward. You must pay careful attention, as
I shall read it but once. As soon as I have finished, take your
pencil and write as much of the story as you can remember. If
you can remember it in just the words you have heard, use those
words, but if you can't do that, tell in your own words, as well
as you can, what it was that I read to you." Ample time will be
given for you to do this. When you have finished, turn this
sheet face down. Are there any questions?" After all had fin-
ished, the instructions were given: "Count the total number of
words you have written. Record this total on your blank."
4. Analogies Test*
Just before giving the analogies test, which preceded
the cause and effect test, the experimenter secured from the
Date of Birth Class No
Age, Elementary School Yrs Mo's.
;
High School Yrs Mo's.

9groups. The reading required from 60 to 70 seconds. The fol-
lowing directions were read twice , after which questions as to
method were answered:
"I am going to read you something to see how well you
can remember it afterward. You must pay careful attention, as
I shall read it but once. As soon as I have finished, take your
pencil and write as much of the story as you can remember. If
you can remember it in just the words you have heard, use those
words, but if you can't do that, tell in your own words, as well
as you can, what it was that I read to you." Ample time will be
given for you to do this. When you have finished, turn this
sheet face down. Are there any questions?" After all had fin-
ished, the instructions were given: "Count the total number of
words you have written. Record this total on your blank."
4. Analogies Test*
Just before giving the analogies test, which preceded
the cause and effect test, the experimenter secured from the
student the information indicated on the accompanying blank.
Whipple's Manual, Test 54A
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This gave an opportunity for the experimenter to gain
an acquaintance with the student and to eliminate the distrac-
tions that would be likely to arise if the tests had been given
the moment the studentcame into the presence of a stranger. The
individual tests were given in a room free from distractions,
adjoining the superintendent's office.
The analogies test requires the sublet to perceive as
quickly as possible the relation between two words arranged as
the first and second term of a simple proportion and to speak
aloud as soon as possible the missing fourth term wnich will bear
the same relation to the third term as the second term bears to
the first. The three terms of each proportion were typewritten on
separate cards. The cards were exposed one at a time after a
ready signal, and the time of each response was recorded in tenths
of a second. If the subject did not give a correct response, he
was told to try again. He could make repeated trials, but if he
did not succeed in giving a correct response within thirty sec-
onds, he was given no more trials and the time was recorded as
300 tenths of seconds. There are seven cards in the preliminary
test and twenty cards in the regular test.
The following directions were given to each subject,
with Card No. 1 ( Hee-haw : donkey : : Bow-wow : ) before him:
"On each of these cards there are three words, as on this one. As
you see, there is a relation between the first and the second
word. You are also given a third word, and I want you to find a
fourth word which shall have the same relation to the third as
the second has to the first. Work as rapidly as you can and say
the fourth word aloud as soon as you know what it should be. Thus,
in this first card, the fourth word is what? The relation does
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not remain the same as this one, hut varies from one card to
another. If at any time you perceive the relation but are unable
to speak the fourth word, please make a remark that will indicate
that you perceive the relation but are unable to speak the word,
for example [referring to Card No. 1 before himj , if you are unable
in this case to speak at once the word dog because of a lack of in-
formation, you should make a remark that would indicate that you
see the relation; thus you might say, 'The animal that goes bow-wow
or
f
I can't think of the name of the animal that makes that noise. '
Your remark should make clear to me that you perceive the relation.
I should not stop the watch if you would merely say, 'I can't think
of the word,' since this would not make clear to me that you ac-
tually saw the relation."
Care was taken before the test to make certain that the
subject understood the meaning of the colon and double colon and
that he knew how to read them. It was necessary to guard against
guesses in Cards 2, 8, 10, 16, and 20. With these cards the sub-
ject was asked to state the relation which was the basis for his
answer, for example in No. 5 when the response sun was given, he
was asked; "How is the moon to the earth as the earth is to the
sun?" If he showed by his answer that he perceived either the re-
lation of relative size or that of revolution, his response was
considered satisfactory and the time recorded. If he could not give
the basis for his response, he was told to try again and the time
for the correct response was recorded.
This test was given individually to 200 students ,50
from each of the four classes in the high school. In order to get
a non-selected group, the first 50 in each class were taken from
an alphabetical class roll.

12
To check the dissemination of information each student
was requested to say nothing to students who had not taken the
test. To test the effectiveness of this precaution the scores of
the students were averaged by tens in the order of taking the test.
These averages were constant thruout. If information in regard
to the test had become general among those who had not taken it,
the time would have been shorter for those who came later in the
series. This was not the case.
5. Cause and Effect Test
This test was given individually to the same students
who took the analogies test and was given directly after it. It
resembles that test in being a form of controlled association test,
though there is much more latitude in the responses possible in
cause and effect combinations.
The following directions were given: "On the cards
which I shall show you there will be written one word, a noun.
You will think of the noun on the card as a cause and speak aloud
just as soon as possible a single word, a noun , which may be an
effect of the noun on the card. For example, if the noun rain
should appear on a card, you might say bad roads , but this would
be incorrect, since the effect must be expressed with a single
word. You might say wet ; this would be incorrect, since wet is an
adjective - the effect must be a noun . You might say water
which would be incorrect; rain does not cause water; rain is water
in motion. 7/ater is a synonym rather than an effect of rain. You
might say destruction ; this would be correct, altho rain does not
always cause destruction. It is not required that you speak a
noun that is always an effect of the one on the card, but one that
may be an effect. In this test when you are told to try again, it
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does not mean that your answer is incorrect; it means that I am
uncertain as to the correctness of your answer. In some cases
you may be asked to give as many as three replies. Now we will
try this preliminary test to make certain that you understand what
is wanted."
During the preliminary test and the test proper which
followed immediately, the pupil was informed of his error when he
gave an adjective or a synonym. These errors were common among
pupils who made a poor record in the test.
The five nouns used in the preliminary test were:
fire
,
thaw, practice , science , exile
In the test proper the following twenty nouns were used:
1. Nourishment , 2. Fall , 3. Education , 4. Famine ,
5. Honesty
, 6, Storm , 7. Drouth , 8. Evidence , 9. Fertility ,
10. Guilt , 11. Idleness , 12. Proposal , 13. Diligence
,
14. Jealousy
,
15. Falsehood , 16. Quarrel , 17. Age , 18. Vice , 19. Treason ,
20. Tyranny .
This list was selected from a list of fifty nouns which
was first tried out on about 300 university juniors and seniors.
6. Directions Test
Woodworth and' Wells 1 hard directions test'"was used.
The following directions were read twice : "At the
signal ready you will turn over the blank a.nd do just what it tells
you to do. Work just as rapidly as you can. When you have fin-
ished look at the clock Immediately and record in the lower right
hand corner of the sheet your name, year in high school and the
date of your birth. Then turn the paper face down . Avoid making
*"R. S. 7/oodworth and F. L. Wells, Psychological Review Monograph,
December 1911, p. 72.
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any confusion that would disturb others. Some of the directions
may amuse you, but please refrain from laughing aloud,"
7. Word-Building Test
The pupil was provided with the aeobmt-test" and was
given the following directions: "Make as many words as you can
from the six letters given on this blank. You may use any number
of letters from one to six, but no letter may be used twice in the
same word, and no other letters than these six are to be used. You
will have five minutes. There are spaces on the blank for 22 words.
This does not mean that only 22 words can be formed from these
letters. When you have filled the 22 spaces, continue writing in
the margin as many words as you can form until time is called. Are
there any questions?" The test was concluded by the use of the
eairl- test*"""" after giving once more the same instructions.
**Whipple f s Manual, Test 47.
Whipple's Manual , Test 47.
.,. .„,
, , ,_„ .,,.„.,
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SCORING OF THE TESTS
1., Cancellation
The score in this test was determined "by the fomula E=
£ where E is efficiency. A is accuracy (100% less one per cent for
each digit (7) omitted), and T is time in seconds. For example, the
efficiency of a student who omitted ten 7 's and whose time was 150
seconds would be .60. By substituting the values of A and T in the
90formula, E = — or .60.
150
2. Dutch Homestead
3. Marble Statue
In these tests the score was the number of ideas repro-
duced. The method of scoring used was the same as that recommended
for these tests in Whipple's Manua l , Test 39.
4. Analogies
In this test the score was the total time in seconds re-
quired for the twenty responses. The following responses were con-
sidered correct:
1. Grain, Wheat, Oats, Barley, Rye, Harvest
2. Man, Human, Person, Boy, Girl, Monkey
3. Sun
4. Sand(s), Pebbles, Shells
5. Meat, Roast, Turkey, or any form of meat
6. Ice, Land, or any solid
7. Stone, Lead, Sinker, Iron, Rock, or anything that
would sink
8. Land, Continent, Peninsula
9. Water, Liauid
10. Day
11. Three Wheels
12. Braying, Hee -Hawing
13. Salt later
14. Cand_l_e_(s_r2___
"This analogy was changed to'read Oil : Lamp :: TallovF? •
In the original analogy, Tallow : Candle : : Oil :
; the~rela-tion of composition which was possible made it very difTicult to
name a fourth term composed of oil.
u
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15. Riding
16. . Today
17. Private, Soldier(s), Sailor(s)
18. Employee, Employed, Workman
19. Empire
20. Time, Duration
In each case the response that occurred most frequently
is placed first.
5. Cause and Effect
In this test, as in the analogies, the score was the
total time required for the twenty responses.
The wide variation in the responses in this test makes
it impossible to give a complete list of those responses that were
considered satisfactory. To some of the nouns there were given,
indeed, as many as 50 different effects that could be considered
satisfactory. The following is a list of frequently recurring
responses
:
Stimuli Satisfactory Responses Unsatisfactory Responses
1. Nourishment Growth, Strength Food, Good health
2. Pall Injury, Hurt Bright foliage, Stumble
3. Education Knowledge, Culture School, Study
4. Famine Hunger, Starvation Lack of Food, Drouth
5. Honesty Reward, Happiness Best policy, Policy
6. Storm Destruction, Damage Climate, Weather
7. Drouth Famine, Destruction Dry, Rain
8. Evidence Conviction, Proof Crime, Convicted
9. Fertility Crops , Abundance Good crops, richness
10. Guilt Punishment, Shame Prison, Wrong
11. Idleness Poverty, Failure Lazy, Unhappy
12. Proposal Marriage, Acceptance Accept, Offer
13. Diligence Success, Reward Work, Industry
14. Jealousy Hatred, Unhappiness Disagreeable, Untrue
15. Falsehood Punishment, Trouble Lie, Untruth
16. Quarrel Fight, Anger Children, Hard feeling
17. Age Feebleness, Death Old, Years
IB. Vice ; Crime, Death Unhappy, Unlawful
19. Treason Punis hnent , Death Disloyal, Unpatriotic
20. Tyranny Revolution, Rebellion King, Overbearing
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To illustrate the large number of possible responses to
each noun, the different effects given by approximately 500 Uni-
versity juniors and seniors for the eigiteenth noun, Vice , are here
listed:
affliction
arrest
city
contamination
corruption
crime
criminal
crooked
cruelty
damnation
death
degeneration
degredat ion
depravity
destruction
disaster
disease
disgrace
disrespe ct
drink
drunk men
drunkenness
empt iness
enemies
evil
extra
fear
fool
gambling
guilt
heartache
horror
ignorance
ill-health
ill-will
immoral
immorality
imprisonment
injury
innocence
insult
investigation
jail
lawlessness
laziness
loathing
lost
mean
misbehavior
misdeme anor
misfortune
misery
monster
murder
nervousness
ostracism
pain
pauperism
poverty
prison
punishment
quarrel
red light
reform
regret
regulation
report
results
ruin
saloon
scorn
sickness
sin
sorrow
stupor
suffering
theft
trouble
ugliness
uncleanliness
unhappy
unhapp iness
unlawful
viciousness
wicked
wickedness
woe
w orthlessness
wretchedness
wrong
The fact that such a wide range of responses was possible
made it difficult to score accurately. This difficulty was obvi-
ated in part by requiring the student to try again if he gave a
response that was obviously incorrect or doubtful. Three trials
were allowed. The time required for the correct response was re-
corded. Thirty seconds was the maximum time allowed. 7/hen no cor-
rect response was given within this period, the time was recorded
as 30 seconds.
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6. Directions Test
In scoring this test the same formula was used that was
used in the cancellation test, E = — , where E is efficiency, A is
T
accuracy, (100$ less b% for each error) and T is time in seconds.
Prom 10 to 15 papers from each class were thrown out
because the students misinterpreted the directions, with your pen -
cil make a dot over any one of the following letters F G H T J.
They interpreted this to mean to place a dot over one of those
letters wherever it occurred in the entire sheet.
7. Word-Building Test
The score in this test was the total number of words
formed in both the aeobmt-test and the eairlp-test. For a descrip-
tion of the scoring see Whipple f s Manual, Test 47.
In spite of the fact that the instructions were read
twice and an opportunity given for asking questions, several
students were discovered as we walked about the room, who did not
understand the instructions. For example, some were using letters
that were not in the list of 6 letters; others were using a letter
twice in the same word. A few who were discovered early in the
test received individual help. Some papers were thrown out where
instructions were not followed.
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RESULTS
In Tables I to iv'
c
are presented the age and the score of
each individual in each of the tests taken, with the decile in which
each score falls. Since in many cases the average for the twenty
responses in the analogies test and the cause and effect test is so
different from the median, the medians are here given.
In Table v' are given the scores according to age and year
in the high school. The facts of this table will be discussed under
age-differences
•
The percentile scores in each of the seven tests are pre-
sented in Graphs 1 to 35 according to age, sex, and year in the high
school. In the percentile graphs the ordinates are the scores in
each teat and the abscissae are the percentiles.
Year in High School
Graph 1 shows the scores in the cancellation test for
high-school freshmen, sophomores, juniors and seniors. Eighty per
cent of the seniors are above the median score of the sophomores.
It is not clear why the freshmen should make a better record than
the sophomores; almost 60 per cent of the freshmen are above the
median score of the sophomores. The range of efficiency of classes
is relatively small. This test does not show the marked difference
between the first two years and the last two years, which is present
in the tests that show a high correlation with general intelligence.
Graphs 2 and 5 show the scores for the two memory tests
;
See Appendix.
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the former is visual memory and the latter is auditory memory.
There is a similarity in the general shape of the graphs but the
range is much greater in the visual memory test and the difference
between the different years is also greater. In the visual memory
more than 80 per cent of the seniors are above the median score of
the freshmen. In the auditory memory test only 70 per cent of the
seniors are above the median score of the freshmen. There is a
gradual increase in efficiency from the freshmen to the senior year
in both of these tests. Neither of these tests shows the marked
difference between the sophomore and the junior years that is pres-
ent in the analogies, the cause and effect and the word-building
tests.
The author is of the opinion that the Dutch Homestead does
not measure visual memory alone. The recall of the material was
dependent upon the impression received during the three minutes the
students read the paragraph. This in turn was dependent upon the
ability of the students to utilize effectively the three minutes
for memorizing the paragraph. When the test was given, one could
see that the advanced students were able to study the paragraph
more effectively. By virtue of this fact they got a better impres-
sion, and they would, therefore, have more to recall. Ability to
read rapidly and carefully would contribute to better recall.
In the Marble Statue, where the material was presented
orally, the chance of all students getting the same impression was
greater. This probably accounts for the fact that the difference
between the freshman and the senior scores in the Marble Statue is
less than the difference between the same scores in the Dutch Home -
stead .
Graphs 4, 5, 6, and 7 are similar in that the marked dif-
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ference between the sophomore and junior years is present in each
test. The elimination of the less capable students at the end of
the sophomore year probably explains this difference, since the
graphs 18 to 28 for the different ages do not show that age is re-
sponsible for it. Graphs 29 to 35 show that the older students in
the freshman and sophomore classes do no better than the younger
students in the same classes. In the analogies test, Graph 32, the
older students are much less efficient than the younger students
in the freshman and sophomore classes. In both of these years it
is the over-age students that are eliminated. The more capable and
the younger students continue through the junior and senior years.
This is evidenced by the fact that the advanced classes are a more
homogeneous group in regard to age and by the fact that the scores
of the advanced group are higher.
The facts do not favor the conclusion that there is a
sudden development of any of the abilities tested between the first
two years and the last two years of the high school, even though
in Tests 4, 5, 6, and 7 there is a marked superiority of the scores
of the two upper classes over those of the two lower classes.
Sex-Differences
Graphs 8 to 14 show the sex-differences in the seven tests
In all except the analogies and cause and effect tests the girls
are "better than the boys, though the difference is not great.
In cancellation, Graph 8, approximately 60 per cent of
the girls are above the median score of the boys.
In the Dutch Homestead, Graph 9, the medians for the sexes
are almost identical, but in the upper 50 per cent the scores of
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the girls are higher.
In the Marble Statue , Graph 10, approximately 65 per cent
of the girls are above the median score of the boys.
In the analogies test, Graph 11, almost 60 per cent of
the boys are above the median score of the girls, but there is
practically no sex-difference in the upper 50 per cent. In the
lower 50 per cent the girls are at each decile poorer than the
boys
.
In the cause and effect test, Graph 12, the boys are better
than the girls; about 55 per cent of the boys are above the median
score of the girls. The sex-difference is greater in the upper
50 per cent.
Slightly more than 60 per cent of the girls are above the
median score of the boys in the directions test, Graph 13.
Sixty per cent of the girls are above the median score of
the boys in the word building test, Graph 14.
The results warrant the general conclusion that the sex-
differences in all of the abilities tested are not great enough to
explain sex-differences in performance in high-school subjects
where these exist.
Age -Differences
Graphs 15 to 21 show the age-differences without regard
to the year in the high school. Under this treatment the differ-
ences due to age are not consistent, that is, the efficiency does
not vary regularly with age. All that can be said is that, in
general, the group of students 17, 18 and 19 years of age does
better than the group 14, 15 and 16 years of age.
But a classification on the basis of age and year in high
school, Graphs 22 to 35 together with Table V," enables one to make
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the following generalizations:
1. In any one year in the high school the younger students
excel,
2. With students of any given age those more advanced in
the high school are more efficient in the tests.
These generalizations are supported by the results of
investigations that have been made in regard to age of high-school
students, and their performance in high-school subjects as measured
by school marks.
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Vocation of Father
The pupils were divided into five classes, children
of farmers, children of day laborers, children of merchants, chil-
dren of the professional classes and children of skilled laborers.
In the farmer class no distinction was made between farmers who owned
their farms and laborers on the farm. In the merchant class are men
in business, not merely retail merchants. In the professional class
are included clergymen, teachers, lawyers, physicians, and university
professors. In the skilled labor class are included those workers in
trades where a certain amount of skill is necessary for the proper
performance of their work. This class includes, carpenters, brick
masons, barbers, etc.
Percentile graphs 56 and 42 show the difference in
the performance of these different groups in the seven tests. Assum-
ing that men who are in the professions are for most part there be-
cause of a higher degree of general intelligence than the day laborer
one would expect the children of the group demanding a higher degree
of general intelligence to rank higher than the day laborers in those
tests which correlate positively with general intelligence. "Like
tends to beget like." It will be observed from Graphs 37, 33, 39,
40, 41 and 42 that the children of the professional class hold a
relatively high position. The superiority of the professional class
would probably be greater were it not for the fact that economic
conditions tended to furnish a select group of children from the
laboring class, and that in the case of the professional class family
tradition tended to hold in school a larger proportion of children of
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poorer ability.
In the laboring class with larger families there would
be a tendency to keep in school the children in the family who were
capable and to permit those who found school irksome because of lack
of ability, to drop out of school and go to work to contribute to
the support of the family.
In the professional class family tradition for high-schoo]
education would tend to keep all children of this class in high
school,'" and would thus operate to lower the average performance
in the tests, for children in this class.
In spite of these influences the superiority of the pro-
fessional class is marked. The author believes that the general in-
telligence of all of the children of the professional class compared
to the general intelligence of all the children of the laboring
class is even more superior than the results of the tests would indi-
cate. In the analogies test and the cause and effect test the super-
iority could not be attributed to better environmental influences
since the test is designed to eliminate such influences. Any pupil
14 years of age would have sufficient information to pass the test.
If he did not have the information demanded in the test, it would
be safe to conclude ipso facto that his general intelligence was
below the normal.
There might be some reason to believe that the experiences
of a child in the professional class viould account in part for his
*For evidence of such a tradition consult C.E. Holley, The Relation-
ship between Persistence in School and Home Conditions. Fifteenth
Yearbook, Part II, of the National Society for the Study of Educa-
tion, 1916.
1 ^ ^
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superiority in the cause and effect test. Although a special effort
was made to select nouns the meaning of which would be clear to all
children of high-school age, it was discovered in applying the test
that informational difficulties were present in some cases. In
giving the effects of trie twenty nouns considered as causes, it was
evident that students with a good vocabulary experienced less diffi-
culty. This probably accounts for the fact that the cause and
effect test correlates highly with performance in high-school Eng-
lish.
In the cancellation test, Graph 36, which has a slight
negative correlation with general intelligence, the children of the
professional class do not rank so high.
The author was surprised at first at the relatively low
standing of the children of the skilled-labor class in the tests
that correlate highly with general intelligence. Skilled labor,
however, does not demand a high degree of general intelligence. Much
of skilled labor is performed by 'rule of thumb. 1 One would expect
this class to excel in tests where coordination of hand and eye was
demanded, where speed in accomplishing tasks relatively simple and
mechanical was required. The one test of the seven tests used that
would come nearest measuring this ability is the cancellation test,
Graph 36. In this test the children of the day laborers and the
skilled laborers excel. Sixty per cent of the children of skilled
laborers are above the median score of the professional class.
7/hile more cases would probably be necessary to establish
the fact, the author believes he is warranted in concluding that
the children of the professional class do excel in the tests that
correlate highest with general intelligence and that the superiority

is due to hereditary rather than to environmental influences. The
inferiority of the skilled-labor class in the same tests and their
superiority in the cancellation test is probably due to hereditary
rather than environmental influences.
Years of Schooling of Father
In connection with the years of schooling of father, are
considered only two of the tests, the cancellation test, which cor-
relates least with general intelligence, and the analogies test,
which shows the highest correlation with general intelligence.
In the cancellation test, Graph 43, the superiority of
the 76 students v/hose fathers had more than an elementary education,
over the 92 students whose fathers had only elementary education or
less is not marked, whereas in the analogies test, Graph 44, it is
to be observed that 70 per cent of the former group is above the
median score of the latter group.
The students whose fathers had four years or more beyond
the elementary school do slightly better in the analogies test than
do those whose fathers had less than this number of years of school-
ing. Economic conditions and family tradition, the same selective
agencies discussed in the previous section, would tend to lessen
the difference between the groups under discussion, so that the true
difference in ability is probably greater than that indicated by the
graph.
This difference in ability may reasonably be attributed
to heredity, since no one could contend that years of schooling of
the father in itself could influence the performance of his child
in the analogies test.
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Size of Family
In Graph 45, which shows the relation between performance
in the analogies test and size of family, is to be found a confirma-
tion of the earlier statement that size of family was a selective
agency. The 69 students from families of over four children do
slightly better in the analogies test than do the 74 students from
families of three and four children. The superiority of the 52
students from families of 1 and 2 children is to be explained by the
fact that in this group are to be found a large number of children
from the professional class.
The differences of performance among these groups are so
small that the explanations offered should be considered suggestive
rather than conclusive.
Curiosity prompted the author to construct Graph 46, which
is presented with no interpretations or conclusions. No explana-
tion is offered for the relatively low performance of the third-born
children.
Preference for Mathematics and Languages
There is a high correlation between the analogies test
and school marks in mathematics. Graph 47 shows that students who
give mathematics as their first or second preference, do much better
in the analogies test than those who say mathematics is their most
difficult subject or who have failed in it. This seems to indicate
that the possession of that ability in the test which correlates
with performance in mathematics is a factor in determining the pref-
erence for that subject and that lack of that ability is a factor
in determining the dislike for, and failure in, that subject.
The analogies test shov/s a high correlation with general
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intelligence, but sixty per cent of the students who say Latin or
German is their most difficult subject or have failed in one or
the other of these subjects, are above the median score of the 203
students who took the analogies test. Those students who prefer
languages do poorer in the analogies than those who say Latin or
German is their most difficult subject or have failed in one or the
other. (See Graph 47). This same condition prevails in all of the
tests except the directions test and the word-building test, Graphs
50 and 51
.
Significance of the Variation Revealed by the Tests
The range of performance in the tests is expressed in the
following ratios between the poorest and the best students:
Cancellation 1 : 5.70
Dutch Homestead 1 : 8.30
Marble Statue 1 : 4.28
Analogies 1 : 7.83
Cause and Effect 1 : 7.97
Directions 1 : 9.27
Word Building 1 : 6:00
The range of performance is least in the cancellation
test. The variation in this test is probably not very significant.
The wide range of performance in the other test sets a serious
problem in connection with group instruction. What progress of the
class as a whole may we expect when each individual in a hetero-
genous class is given the same task with a minimum time for its
accomplishment? If, for example, the best student in the Dutch
Homestead were ass igned a lesson requiring one hour for its prepa-
ration, it would be reasonable to expect that it would require at
least 8.3 hours for the poorest student to prepare the same lesson
equally well. If, on the other hand, a lesson were assigned which
the poorest student could prepare in one hour, the best student
could prepare equally well the same lesson in less than 8 minutes.
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With this wide range of ability it might be suggested
that a lesson of such length should be assigned that the median
student could prepare it in a reasonable time, let us say 1 hour.
Preparation of this lesson suited to the median student would re-
quire 4.2 hours by the poorest student while the best student
would prepare the same lesson equally well in less than one -half
hour •
Further to illustrate the difficulties of group instruc-
tion with students that vary so widely in ability, let us imagine
the poorest student in the analogies test sitting in an algebra
class beside the best student in the same test. The analogies
test, it will be remembered, is a test of speed in perceiving re-
lations. Let us assume that success in algebra is dependent upon
this ability--an assumption that is justified since the test shows
a high positive correlation with performance in algebra. Let us
suppose that in order to progress understandingly with the work in
the recitation, it is necessary to perceive relations at the rate
of one each 10 seconds. The best student as measured by the re-
sults of the analogies test can perceive simple relations at a rate
of one each 3.5 seconds; the poorest students, measured by the same
test, can perceive the same relations at a rate of one each 27.4
seconds. Let us designate the best student as B, and the poorest
student as P. B would perceive Relation No. 1 in 5.5 seconds and
wait 6.5 seconds for Relation No. 2, but P, if he were not dis-
tracted by the presentation of Relation No. 2, would require 27.4
seconds to perceive Relation No. 1. By tne time P has grasped
Relation No. 1, it is almost time for Relation No. 4, but the per-
ceiving of Relation No. 4, let us assume, is dependent upon his
having grasped Relations No. 2 and 3. It is evident that the
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recitation would not continue long at this rate before P would be
hopelessly lost while B would be bored by the tedium of waiting for
each succeeding relation almost twice as long as it took him to
perceive the relation when it was presented. With the knowledge of
the abilities of B and P which the analogies test affords it would
not take a wise man to predict that, if P were held to a standard
adapted to B, he would fail to gain credit in the course. If, on
the other hand, the recitation progressed at a rate suited to P, B
would lose interest and the recitation would fall far short of call
ing forth the best that was in him. Who can estimate the deadening
influence on B of four years of high-school work on this level?
What can we expect from P, who must of necessity be completely
'muddled' at the end of each recitation?
If P is to make normal progress, he must be given more
time to see relations and to answer thought-questions. This is not
advisable if B is to participate in the same recitation. It would,
therefore, seem advisable to place P in a class of students who
would profit by the long interval that must elapse between question
and answer, and to place B in a class of students like himself.
The author is convinced that in classes as organized at
present thought -quest ions are put at a rate too rapid for a large
majority of the class. The rate in most classes is more nearly
adapted to the best 10 students in 100. Anyone may be convinced
of the truth of this statement by observing teachers of freshmen
classes in the high school if he will take the trouble to measure
with a stop-watch the interval of time allowed for answers to
thought
-que st ions . The median time required by freshmen to see the
simple relations in the analogies test is about 14 seconds. Most
teachers, especially beginners, show considerable uneasiness, at
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least, if answers to thought -quest ions that involve the grasping
of relations much more complex than those in our analogies test
are
not forthcoming before 10 seconds. If the answer is not given
almost immediately, the teacher interrupts by meaningless remarks,
by a needless repetition of the question, by passing the question
on to some other student or by answering the question herself. She
can't endure the silence that must prevail while the student is
thinking and organizing his material, and commonly feels that she
must break the silence by making a remark of some kind, however
useless and distracting it may be.
During the past year the author has had occasion to ob-
serve the work of over 100 practice teachers; there is no one fault
more common than the one under discussion. It is due to the fail-
ure to recognize the fact that time is required to perceive thought
relations and that a large proportion of the time in the recita-
tion must be allowed for the exercise of this important function.
Fourteen seconds seems a long time to wait for a student to see
relations as simple as those in the analogies test, in which the
relation when perceived is expressed by a single word and in the
presence of one person. Many of the thought-questions put by
teachers are much more complex than that and necessitate framing
the answer in good connected English and giving it before thirty of
his classmates. If the reader is a teacher, he can appreciate this
fault to which I refer by putting a thought-question to some member
of his class and then measuring with a stop-watch the interval that
elapses between the question and the expected answer. It is rare,
indeed, that the teacher does not show considerable uneasiness
before ten seconds have elapsed.
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Miss Stevens" has attacked this problem from a different
angle--the number of questions put during a recitation. In the
light of the foregoing discussion it is clear why there are reasons
for alarm when it is reported that recitations are frequent in
which 200 or more questions are asked.
"""Romiet Stevens, The Question as a Measure of Efficiency in
Instruction, Teachers College, Columbia University Contributions
to Education, No. 48.
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CORRELATIONS
Spearman's Correlation fFoot-Rule ! or R-Method was used
in this study. The formula is R Jtl n— The higher correla-
nc - 1
tions are also treated graphically in order that explanations may
be made of individuals that show a wide divergence in rank in the
two series. Correlations were calculated between:
1. Mental tests and estimated general intelligence by
principal and teachers.
2. Mental tests and school performance as measured by
school marks.
Mental tests and estimated general intelligence
The principal was given cards on which were written the
names of the students. He was asked to arrange the cards in order of
the general intelligence of the students whose names appeared on
them. General intelligence was defined for him as it has been de-
fined in a previous section. He was particularly requested to ar-
range the cards without reference to the marks on the school regis-
ter. The principal had had one semester f s acquaintance with the
students in the freshmen class and seven semesters * acquaintance
with the seniors. The same method was used in securing the rank-
orders from the teachers.
Correlation Graph 52 shows the relation between rank-
order of the principal's estimate of the general intelligence of 43
freshmen and the rank-order as determined by the analogies test. In
this graph each circle represents a high-3Chool freshman. If the
correlation were +1.00, the circles would all be located on a diag-
onal extending from the lower left-hand corner, where would be
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found the poorest student in both rank-orders, to the upper right-
hand corner, where the best students in both rank-orders would be
found. It will be observed that the circles do group themselves
along this diagonal. Especially is this true of the circles within
the parallel dotted lines.
But outside of these parallel lines are several circles,
the location of which calls for explanations. An effort was made,
accordingly, to secure additional information with regard to these
particular students.
Case 83 is a girl rated 5 in 43 by the principal and 30
in 43 by the analogies test. Her school marks are above 90 with an
average for the semester of 93. Her teachers use the following
ad jectives'* in describing her: prompt, responsible, able, bright,
studious, industrious, accurate, enduring, persistent and companion-
able. She shows high performance in only 3 of the tests, cancella-
tion, Dutch Homestead, and Marble Statue in which she was in the
10th, 8th and 6th deciles, respectively. Three of her teachers
rank her as 'average 1 in general intelligence. Average was defined
as the middle 50 students in 100. The author concedes that the
principal's estimate, while probably too high, comes nearer the real
ability of the girl than does her rank in the analogies test. It
must be pointed out, however, that the result of the test would have
been better had it not been for the fact that she took the test
on the day she returned from a two weeks' illness. We do not expect
the mental tests to diagnose convalescence from illness.1
The author is indebted to Professor Charles Hughes Johnston for
the use of his 'Trait Cards' of the high-school students, which
had been filled out by the high-school teachers.
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Case 126 is rated 9 in 43 by the principal and 28 in
43 by the test. His average school mark is 83, with a range of
79 to 87 (passing mark 75, exemption from examination at 90). The.
boy is characterized by his teachers as prompt, responsible, aver-
age, bright, studious, industrious, accurate, irregular, lazy,
quick, persistent and companionable. Three of his teachers say his
general intelligence is average, as defined above. There is a
strong probability that his intelligence is overrated by the prin-
cipal.
Case 139 is a girl ranked 21 in 43 by the principal and
39 in 43 by the test. The school records show that she received
no mark above 83, that her average mark was 78 and that she barely
passed in algebra and physiography. Her teachers 1 ratings are:
dull
,
average, irregular, lazy, studious. Three of her teachers
estimate her general intelligence as below the average .
Case 78, a girl ranked by the principal as 35 in 43 and
by the test 18 in 43, needs no explanation since the principal
stated after this graph was made that he had in mind another girl
by the same name, but spelled differently.
Case 20, a boy, is ranked by the test as 22 in 43 but
given by the principal a rank of 42 in 43. In describing him his
teachers use the following adjectives: careless, impulsive, lazy,
shiftless, average (ability), irregular, adaptable, companionable.
This boy is notoriously lazy, an only son and a spoiled one. In
this case the principal was doubtless influenced by the boy's
attitude toward his work. We believe he has average ability, but
is too much of a shirker to produce average results in his school
work.
n
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Graph 53 shows the correlation between the analogies
test and the estimated general intelligence of 37 sophomores, by
the principal.
Case 173 is a girl who has made the following marks:
88, 86, 73, 70, 78, 85, 86, 84, 94, 89 and 85. Her dislike for
her teacher in mathematics is probably responsible for her mark
of failure in algebra. If her marks are any indication of her
ability, the principal has probably underestimated her ability.
She is a very independent girl with decided likes and dislikes.
Her general attitude would not be conducive to good marks.
Graph 54 shows the relation between the analogies
test and the pooled rank-order of the estimated general intelli-
gence of 31 freshmen by the principal, the English teacher and the
mathematics teacher. The arrows show the amount and direction of
variation of the estimations of the principal and the two teachers.
When ability is strikingly superior or inferior, there
is an agreement between the estimated general intelligence and that
revealed by the test. The greatest disagreement occurs with stu-
dents of average ability as measured by the test. This probably
means that the teachers and principal have been influenced by the
zeal and industry of the student. A student of average ability
who possessed marked industry or zeal would be ranked by them too
high in intelligence while a student of average ability who lacked
industry and zeal would be ranked too low.
The tests are in no sense a measure of industry or per-
sistence of motives. To be sure, there is a high correlation be-
tween general intelligence and industry, but there are enough ex-
ceptions to prevent a perfect correlation between tests of general
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intelligence and school performance. Superior students get along
with a moderate amount of effort and industry and very inferior
students do poorly even though they manifest considerable industry.
It is with the student of average ability that the presence or ab-
sence of industry or zeal counts for most. The grapn confirms this
opinion. This point will be made clearer in the discussion of
school performance.
Graph 55 shows the correlation between the analogies
test and the estimated general intelligence of 34 freshmen by the
physiography teacher. The correlation is +.64.
Graph 56 shows the correlation of the analogies test
with: (1) The mathematics teachers 1 estimate of mathematical abil-
ity. (2) performance in elementary algebra, (3) the English teach-
er's estimate of general intelligence, and (4) the principal's
estimate of general intelligence.
Attention is called to the agreement in all cases with
respect to students of superior and inferior ability, and to the
occasional disagreement with respect to students of average ability.
Case 84 missed two months of work on account of absence.
Case 116 is ranked above the average by one of his
teachers and average by three others.
Cases 79, 3 and 3 are ranked by their teachers as aver-
age in general intelligence and below the average in industry and
persistence.
Some explanation other than lack of general intelligence
must be offered for the large number of failures in algebra. The
distribution of ability as revealed by the test follows closely the
normal probability curve, whereas the performance in algebra is not
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what one would expect from a group of students whose ability is
so distributed. The failure of the students of average ability is
doubtless due to lack of industry; and the relatively high standing
of the remainder of the students of average ability is due to the
presence of industry. On the basis of the normal probability curve
the marks from 80-90 should be most frequent: here they are least
frequent. The average score in the analogies test is about 14
seconds. Approximately 50 per cent of the students make this score.
Immediately after applying the analogies and cause and
effect tests, which together with the time to fill out the infor-
mation blank required about 40 minutes, the author attempted to
mark the pupils in the 24 characteristics mentioned on the card
below.

Please grade on the
24 characteristics listed on the reverse side of this card. The grade
should be made on a basis of five points. If the person appears to
yon as average i. e., as possessing the characteristic as you would
expect it to appear in 50 persons out of 100, give a grade of 3. Give
a grade of 5 only when the person possesses the characteristic in so
high a degree as you would expect it in 5 persons out of 100. Use 1
to indicate the other extreme, and 2 and 4 for degrees of the char-
acteristic between the average and the extremes. Place a grade op -
posite each characteristic in the column marked (o).
1. Accuracy
2. Candor
3. Capacity to attend
4. Cheerfulness
5. Co-operation
6. Courage
7. Courtesy
8. Endurance
9. Honesty
10. Improvement
1 1 . Industry
12. Leadership
13. Loyalty
14. Originality
15. Persistence
16. Poise
17. Punctuality
18. Pride in work
19. Self-Confidence ...
20. Sincerity
21. Sympathy
22. System
23. Tact
24. General Intelligence
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The teachers were asked to mark the students in the
same characteristics. The object was to test the possibility of
forming a reliable estimate of a student from a brief interview.
The estimate by the author was made before the tests were scored.
Graph 57 shows the results in regard to one characteristic, gen-
eral intelligence, with 36 students who were rated by from 3 to 5
teachers. The abscissae represent the pooled rank-order of the
teachers, the ordinates the degrees of general intelligence: "x"
represents the combined estimate of the several teachers, "o" the
estimate of the author. It is quite evident from the graph that
there is a decided agreement between the two estimates. Students
receiving a rating by the teachers of 2 to 3, inclusive, are rated
2 and 3 by the author with one exception, Number 4. Students re-
ceiving a rating of 3 to 4, inclusive, by the teachers are rated 3
and 4 by the author, and students receiving a rating of 4 to 5,
inclusive, by the teachers are ranked 4 and 5 by the author.
With the other 23 characteristics the agreement is quite
as marked. Although the variation in the judgment of the teachers
is naturally well marked in some cases, the author^ rating in
practically every instance agrees with that of the majority of the
teachers.
If one studies a student carefully for even so brief a
period, it is possible to form a judgment quite as reliable as that
of a teacher based upon a much longer acquaintance.
In many cases there was evidence of either poor judgment
on the part of some of the teachers or lack of information that
would serve as a basis of judgment. The author believes that the
high-school teachers should attempt to gain an acquaintance with

I[
—
!
'
>— 1—
1
•
—
>>-
'
—
1
< ) H
—
*
T
>-
1
—
<j
t
_ -1- -
Lj !_J
_
+ - ^
/A
+
-J—
u>
M
1
1
^
-HE
—
.
—
1
1
-p —
<
.
I
f
( )
—
-<>— , ,
1
)—
£ _\
1
_
)
)<
.T
H
»—
—
X5
NO
<0
N
99
o
as
&
oH
to
is
«
H
CD H
S
CD t-.
^5 #1
+- o

100
their students that would enable them to form a judgment in regard
to these and other characteristics. It should not be impossible
to rate students in these characteristics. Such a rating would be
quite as valuable as a rating in performance alone. In fact, in
many cases there are reasons to believe that the mark in perfor-
mance is so much colored by these various characteristics as to
render the supposed mark in performance unintelligible as such.
It is important to know that a student is honest, persevering and
courteous, but the fact that ne is honest, persevering and courte-
ous should not modify the mark of his performance in algebra,
Latin, etc. The author is now trying to construct a report card
on which will be recorded ratings in these positive virtues as
well as ratings in performance.
MENTAL TESTS AND SCHOOL MARKS
In Graph No. 58 is represented the correlation between
the cause and effect test and the marks in English for the first
semester. The same conditions are found here that were found in
the correlation between the analogies test and the algebra marks.
The disagreement in the two rank-orders is widest with the students
of average ability, which suggests that the English teacher was
influenced by tne industry of the students in her marking.
It is true, however, that 9 of the 12 students who re-
ceived 90 or above in English were above fifteenth rank in the
cause and effect test. Six of the 10 failures were below thirty-
seventh rank in the test. Seventeen of the 25 students who re-
ceived a mark between 75 and 86 (median mark 81) were in the middle
50 per cent in the test. Four of the ten students who failed were
of about average ability as measured by the test.
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Case 54 was ranked average in general intelligence by
3 of his teachers and above average by a fourth. Case 8 was ranked
above the average by one teacher, average by another and below
average by another. Case 21 was ranked average by one teacher, and
below average by another. Case 151 was ranked average by 4 of her
teachers. She had an operation for appendicitis during the semester.
For some reason the test failed to rank Case 98 properly. Case
147 was ranked below average in general intelligence by two of his
teachers, average by one, and above the average by another. Case
124 was ranked as in the top 5 in 100 by one teacher, above the
average by two others, and average by two others. Case 126 was rank-
ed above the average by two teachers, and average by three. Case
9 was ranked average by two teachers, and above average by one.
Case 148 was ranked as in the top 5 in 100 by one teacher, average
by two teachers and above the average by one teacher and the writer.
She is probably more capable than the cause and effect test indi-
cates. Case 90 is ranked below average by one teacher, and aver-
age by another. Case 76 is a colored boy ranked average by three
of his teachers. Case 83 is the girl who took the analogies and
cause and effect tests the day she returned from a two weeks
'
illness.
When we take into account the ranking of the exceptional
cases by the teachers, there is reason to believe that the test
gives quite as reliable ranking of these 50 freshmen as does the
English teacher.
The distribution of the pupils by the cause and effect
test is more in keeping with what one would expect. It will be
observed that almost exactly 50 per cent of the students group
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about the median score in the test, while only a third of the
students receive the mark that should he most frequent with the
marking system used in the English work.
Graph 59 showing the correlation between the analogies
test and the average of all marks for the first semester, pictures
again the wide variation in performance of pupils of average abil-
ity. Reference to the teachers 1 rankings of general intelligence
confirms the test's ranking of Cases 20, 8, 79, 3, 147, and 151.
Case 151 was the girl who had the operation for appendicitis. The
low average mark here is, in the judgment of the teachers, due to
lack of industry rather than to lack of general intelligence. The
distance between this group and the upper group, Cases 148, 75,
98 and 83, is a measure of the difference in industry and zeal
of the two groups.
In Graph 60 is represented the correlation between
the pooled rank-order of the 7 tests and the average of all marks
of 36 seniors. This correlation is +.51 in spite of the fact that
much of the school work was done long before the tests were ap-
plied.
A very interesting fact is revealed in this graph, which
confirms the statement that has been made in regard to the influ-
ence of zeal and industry. The students in the upper left-hand
square are above the median in the tests, but below the median in
school marks. The students in the lower right-hand square are be-
low the median in the test, but above the median in school marks.
It is significant that the students in the former group are all
boys and in the latter group all girls. Any one who knows high-
school boys and girls will now be convinced that industry or appli-
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cation is the factor that prevents a higher correlation between
general intelligence and school marks. The characterizarion of the
students in these two groups will throw some light on the point
under discussion.
Case 82 is characterized by her teachers as prompt, re-
sponsible, persistent, studious, " digs unintermittently , worries ."
If the test really measures her ability, there would certainly be
need for worry in order to bring her performance to first place
in the group.
Case 198, is, according to her teachers, prompt, respon-
sible, studious and persistent. Cases 113, 197, and 41 are char-
acterized by exactly the same adjectives.
The boys in the upper left-hand square, while rated
average and above in general intelligence, are described by their
teachers as irregular, impulsive, lazy and careless. Case 87, who
is characterized by his teachers as bright, studious, industrious
and original, confided to the writer that he was addicted to the
cigarette habit.
With the idea in mind that the marks in algebra were not
an accurate measure of ability in this subject—that some students
might conform to certain requirements in the way of handing in
solutions to problems assigned for home work and receive a mark
not all their own, that others who understood the principles thor-
oughly would not comply with the requirements necessary to receive
a good mark--the writer decided to apply a standard test in algebra
in order to secure a ranking of these students on the basis of 40
minutes of independent work on algebra problems which were sup-
posed to cover the important principles that a freshman class
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should know. For this purpose Dr. H. 0. Rugg f s test, Series B,
was used. The students were allowed 40 minutes to solve as many
of the problems as they could in that time. The test was scored
for number of problems attempted and number solved correctly. An
index was obtained by dividing number solved correctly by number
attempted.
Graph 61 shows the correlation between the rank-order
in the test and the rank-order in the analogies test. Case 83,
as explained before, took the test on the day she returned to
school after a two weeks 1 illness. Case 84 missed 2 months of
algebra on account of absence. Case 53 was reciting 7 periods
daily. She cared for children for her board and room. By one of
her teachers she was ranked as in the top 5 in 100, by two others
she was ranked above the average, and by another as in the bottom
5 in 100.' The following quotation from notes taken by the writer
during the test will probably explain the ranks of Cases 54 and
85: "Worked very ineffectively - looking around most of the time
didn ! t take hold." The average of Case 148 in the analogies test
was 12.1 seconds; her median score was 4.9 seconds, which means
that she had a few delayed responses. The average was used to
determine the rank-order in the analogies test. Her median score
would place her much higher in the list. Case 153 attempted only
13 problems. Case 144 is ranked above average in general intelli
gence by 3 of his teachers and average by a fourth.
The graphs that have been presented were selected be-
cause of the high correlation which they reveal and for the pur-
pose of explaining the apparent exceptional cases. Graphs 62
and 63 are typical of the lower correlations. The memory tests
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do not correlate so well with g
they show the high correlation
history that had been expected.
The following are the
culated for the other tests:
ANALOGIES
Correlated with
1. Algebra 1
2. Algebra 1
3. Algebra 1 (Cases 83 and
1 excluded)
4. Algebra 1
5. Mathematics teacher's
estimate mathematical
ability
6. Plane Geometry
7. 40 minute algebra test
Eugg's B series)
8. English 1
9. English 1
10. English 1
11. English 4
12. English teacher's estimate
of general intelligence
13. Average 3 semesters 1
English
14. United States history
15. Average physics, chemistry
and mathematics III
16. Average, all language
marks
111
neral intelligence, neither do
ith school marks in language and
correlations that have been cal-
TEST
Cases r
23 freshman girls +.50
27 freshman boys +.57
50 freshmen +.59
44 freshmen +.71
50 seniors +.29
31 freshmen +.51
50 seniors +.55
35 freshmen +.72
50 freshmen +.52
50 sophomores +.47
50 seniors +.28
50 seniors +.14
43 freshmen +.61
50 sophomores +.48
50 seniors +.03
48 seniors +.52
48 seniors +.29
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Correlated with
17. Average, all marks
ANALOGIES TEST, continued.
Cases
18. Average, all marks except
music and drawing
19. Average, all marks except
music and drawing
20. Principal's estimate of
general intelligence
21. Cancellation
22. Directions
23. T/ord Building
24. Cause and Effect
25. Cause and Effect
26. Cause and Effect
27. Cause and Effect
50 freshmen
50 seniors
50 seniors with 3 or
more years in Urbana
43 freshmen
45 freshmen
38 freshmen
38 freshmen
50 freshmen
50 sophomores
50 juniors
50 seniors
r
+ .61
+ .35
.38
+ .74
-.03
+ .37
+ .31
+ .56
+ .59
+ .45
.00
CAUSE AND EFFECT TEST
Correlated with
28. English 1
29. Average 3 semesters'
English
30. English 1
31. English 1
32. English 4
33. Average all marks except
music and drawing
Cases
50 freshmen
50 sophomores
50 sophomores
50 seniors
50 seniors
50 seniors
34. Average all language marks 48 seniors
35. Average chemistry, physics
and mathematics 3 48 seniors
36. English teacher's estimate
of general intelligence 43 freshmen
r
+ .57
+ .60
+ .51
+ .32
+ .26
+ .13
+ .01
+ .16
+ .57
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CAUSE AND EFFECT TEST, continued.
C1 Ct G O Q r
37. Cancellation 23 freshman boys + .22
38. Cancellation 22 freshmen girls + .29
DUTCH HOMESTEAD
Correlated with Cases r
39. Marble Statue 48 freshmen + .48
40 WflThl p Rtfltnp 358 V\1 ctVi — fi Vinnl «itnr^pn+«i + .51
41. Latin 1 38 freshmen + .08
42. Ancient History 56 freshmen + .43
MARBLE STATUE
Correlated with Cases i»
43. Latin 1 38 freshmen + .25
44. Ancient History 56 freshmen + .29
POOLED RANK-ORDER OF DUTCH HOMESTEAD AND MARBLE STATUE
Correlated with Cases r
45. Latin 1 38 freshmen + .19
POOLED RANK-ORDER OF ANALOGIES AND CAUSE AND EFFECT
Correlated with Cases r
46. English 1 50 freshmen + .57
47. Average 3 semesters'
English 50 sophomores + .56
48. Algebra 1 23 juniors + .54
49. Algebra 1 29 sophomores + .54
50. Principal's estimate of
_Keneral intelligence 43 freshmen + .69
.1
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POOLED RANK-ORDER OF THE SEVEN TESTS
Correlated with
51. Principal's estimate of
general intelligence
52. Principal's estimate of
general intelligence
55. Principal's estimate of
general intelligence
54. Principal's estimate of
general intelligence
55. Average 4 years' marks
Cases
38 freshmen
37 sophomores
32 juniors
36 seniors
36 seniors
+ .64
+ .69
+ .28
+ .41
+ .50
CORRELATION OF POOLED RANK-ORDER OF THE SEVEN TESTS
WITH TESTS 1 2 3 4 5 6 7
38 freshmen +.06 +.66 +.71 +.66 +.80 +.78 +.56
37 sophomores .00 +.67 +.51 +.66 +.73 +.78 +.41
32 juniors .17 +.44 +.35 +.41 +.31 +.37 +.50
36 seniors .64 +.40 +.51 +.57 +.55 +.45 +.29
Average +.22 +.54 +.51 +.58 +.6#~ +.60 +.44
CORRELATION OF PRINCIPAL'S ESTIMATE OF GENERAL INTELLI-
GENCE WITH TESTS 1 2 3 4 5 6 7
38 freshmen -.05 +.40 +.51 +.57 +.55 +.45 +.29
37 sophomores +.08 +.56 +.28 +.54 +.71 +.55 +.41
32 juniors -.03 +.16 +.16 +.19 +.40 +.11 -.08
36 seniors +.51 +.35 +.11 +.60 +.19 +.35 +.19
Average +.37 +.27 +.48 +.46 +.37
43According to the formula, P.E. = the probable error
for the correlations listed above would range from i.05 to i.08.
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Intercorrelations of Tests, Calculated by the Method
of Like and Unlike Signs
Tests 1 2 3 4 5 6 7
Freshmen
1 +.03 -.19 -.29 +.16 +.19 +.37
2 +.19 +.37 +.28 +.56 +.39 +.19
3 +.28 +.45 +.43 +.25 +.25 -.03
4 +.16 +.54 +.34 +.66 +.48 +.54
5 +.03 +.28 .00 +.06 +.66 +.37
6 +.19 +.31 +.56 +.59 -.03 +.51
7 +.09 -.16 +.40 +.25 -.09 +.22
Seniors
The analogies test shows high correlations with perform-
ance in algebra, with general intelligence as estimated by the prin-
cipal, and by the English teacher. The correlation with perform-
ance in language and history is very low.
The cause and effect test shows high correlations with
performance in English and with estimated general intelligence.
The memory tests alone show only slight correlations
with performance in language and in history, but they do show a
significant correlation with estimated general intelligence.
The cancellation test shows practically no correlation
with estimated general intelligence, and its correlation with the
other tests is low; in some cases, it is negative.
The tests rank as follows in their correlation with gen-
eral intelligence as estimated by the principal: 1, analogies;
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2, cause and effect; 3.5, Dutch Homestead and directions; 5,
Marble Statue; 6, word building; 7, cancellation.
The tests rank as follows in their correlation with the
pooled rank-order of the 7 tests: 1, cause and effect; 2, direc-
tions; 3, analogies; 4, Dutch Homestead; 5, Marble Statue; 6, word
building; 7, cancellation.
The pooled rank-order of the 7 tests gives a high correla-
tion with estimated general intelligence and with average perform-
ance in all subjects. The correlation is as high as could be ex-
pected when one considers the factor, persistence of motives, 1 of
which the tests are not a measure.
The analogies test, the cause and effect test or the
directions test, used separately, and the combination of all the
tests, can be used to advantage to rank students according to
their general intelligence.
Mental Tests and Educational Diagnosis
Much has been written on the causes of failures among
high-school students. In the literature on this subject practically
no emphasis has been placed upon one very important factor, gen-
eral intelligence. In accord with our democratic ideals we have
been inclined to stress the saving power of opportunity, of favor-
able environmental influences. It is only natural that we should
seek the causes of failure in environmental influences and disre-
gard the capability of the individual to profit by these influences.
In the absence of any means of determining these capabilities our
policy of encouraging everyone to strive to attain the achievement
of the most capable has built for us the educational system of
which we can all be justly proud.
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On the other hand, this policy has resulted in a great
waste of energy and in discouragement to those who have been enthu-
siastic and hopeful in the beginning only to discover later that
they are unable to realize their ambitions because of limitations
for which they are in no sense responsible.
If mental tests can serve, as I believe they can, as a
means to reveal these limitations and to enable educators so to
direct the education of students as to prepare them for adult activ-
ities in keeping with their ability, the value of such tests cannot
be overemphasized.
Studies have been made to show that students who fail in
the high school are surrounded outside of the school by environment-
al influences unfavorable to success. While this is true in many
cases, we do know that students with excellent environment also
fail to do high-school work successfully. This suggests that there
must be a common cause of the failure, independent of the environ-
mental influences. This common cause is lack of ability, lack of
general intelligence--a factor which our investigation demonstrates
is susceptible of measurement. We do know that the presence of this
factor makes success possible even under the most adverse influ-
ences. This means that general intelligence creates desirable en-
vironment and modifies undesirable environment. Is it not true that
we have overlooked the fact that the undesirable environmental in-
fluences that surround the students who fail, is in part at least
due to the lack of general intelligence of immediate and remote
ancestors? This is not an argument for unfavorable environment.
While we are in no immediate danger of providing too favorable
environment, it may be said that students of ability profit by over-
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coming difficulties that challenge their ability. There is little
doubt but that some students of moderate ability are overcome by
environments that would be quite favorable to their more capable
classmates. It is doubtless true, too, that environments do exist
that would overpower even the most capable. I
The results of an investigation by Miss Jeanne tte Engle,"
not yet published, throws some light on this problem. Miss Engle
made a careful survey of the home environment of 24 girls in the
Urbana High School, all of whose marks, (or the greater proportion
of whose marks) were below 75 per cent and of 26 girls all of whose
marks were above 90 per cent. She considered the following points
of importance in determining the causes of success or failure of
each girl: (a) mentality, (b) character or temperament, (c) en-
vironmental conditions influencing the student, (d) the school's
articulation with the pupil's needs.
The results of her investigation show the marked con-
trast between the environments of the two groups. Among the 75
per cent group, however, no single environmental factor was unfav-
orable in all cases.
As a measure of mentality she used some of the mental tests
which the author had given to the girls. It is significant that
all of the "75 -per cent" girls who had had the tests were below
the median in the tests which correlated with general intelligence.
Sixty-nine per cent of the "90-per cent" girls who took the tests
were above median performance in these tests. Why, we may ask,
**Jeannette Engle, A Study of School Success and Failure of High-
School Girls. Master's Thesis, School ofEducation, University of
Illinois.
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were the environmental influences among the 75-per cent girls
unfavorable? Why were their parents deficient in education? Since
like tends to beget like, it is quite probable that the deficiency
in education was due in large part to the same factor that prevents
success on the part of their children, namely, a relatively poor
degree of general intelligence. To be sure, it is difficult to
separate the two factors under discussion. But the important fact
remains that in general intelligence the 75-per cent group is below
the median, and we have reason to believe, on the basis of heredity,
that the parents were also below the median and further that the
deficiency of the parents in general intelligence is at least a
partial cause of the unfavorable home environment to which the
children are exposed.
Reference has already been made to the use of mental tests
as a means of classifying students for group instruction on the
basis of mental ability. The argument that students of poor ability
should associate with their more capable classmates in order to
receive stimulation to greater achievement need not receive serious
consideration. No one would argue that dwarfs in physical stature
should associate with their taller classmates in order to receive
the stimulation to grow taller. There are certain activities
appropriate to individuals of limited physical powers. Competition
with individuals in this group with individuals of decidedly super-
ior physical powers can result only in defeat and discouragement.
The same thing is true of individuals of limitedmental ability.
It is not a question of what they would like to do, but rather of
what they can do.
By means of the tests, the principal can secure advance
t
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information with regard to the mental abilities of the student.
He can anticipate some of his difficulties—the difficulties that
are due to a lack of general intelligence or to a lack of ability
in some particular subject. He can then provide special help in
advance.
The tests, we believe, will make possible more intelligent
educational diagnosis. They will supplement opinion, which has
been the chief reliance in this field. The use of the tests must
always be accompanied by sane judgment. No educator who appreciates
fully the value of the tests will rely wholly upon them. They
will serve, however, as a valuable aid to a person possessed of
good judgment.
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SUMMARY AND CONCLUSIONS
1. The norms established for the seven tests, Cancella-
tion, Dutch Homestead, Marble Statue, Analogies, Cause and Effect,
Directions, and Word Building indicate that performance in the
tests is conditioned by age, sex, year in the high school, vocation
of father, size of family, and the preference of high-school sub-
jects .
2. The difference between the scores of the freshman and
sophomore group is small in the tests that correlate highest with
general intelligence; but in these same tests the junior and senior
group show marked superiority. The seniors as a group make higher
scores than do the juniors. The difference is probably due to elim-
ination of the less capable rather than to a development of the
abilities tested.
In the tests that show little correlation with general
intelligence, cancellation, Dutch Homestead and Marble Statue,
there is a gradual increase in efficiency from the freshman to the
senior year, with the exception that in the cancellation test the
freshmen are better than the sophomores.
3. The differences due to age, independent, of year in
the high school, are very irregular, that is, there is no regular
increase in efficiency with increase in age.
4. In any one year in the high school, the younger stu-
dents are more efficient. The normal-age students in the two lower
years in high school are more efficient than the over-age students
in the same years in high school. The fact that the younger
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students have made normal progress in the elementary school and
the high school is evidence of their superior general intelligence.
The retardation of the older students is evidence of their inferior
general intelligence as revealed by the tests. It is among the
older students that elimination is greatest.
4. The sex differences are not great. In the tests that
show a high positive correlation with general intelligence, anal-
ogies and cause and effect, the hoys do slightly better than the
girls. In all of the other tests the girls are superior to the
boys
.
5. The correlation of general intelligence as measured
by the tests and school performance reveals the fact that the
superior industry and docility of the girls is in part responsible
for their better performance in high-school subjects as measured
by the marks which they receive. Sex difference in intelligence
is not great enough to account f cr the better marks.
6. The superiority of children of the professional class
over the children of other classes in the tests that show high
positive correlation with general intelligence indicates that
heredity is a factor in determining the performance of high-school
students
.
This difference is probably greater than the tests indi-
cate, since family tradition for high-school education in the pro-
fessional class and economic conditions in the other classes act
as selective agencies in lowering the score of the children of the
former group and in raising the score of the children of the latter
group.
The superiority of the children of skilled laborers in

the cancellation test, which shows no correlation with general
intelligence points to the same conclusion mentioned above. It
should be pointed out here that the skilled labor class, considered
in this investigation, was not composed of highly skilled laborers.
The results obtained from children of highly skilled laborers would
probably reveal a higher degree of general intelligence.
7. The higher score of children of fathers who had more
than an elementary education suggests again the influence of
heredity.
8. The relation between preference for mathematics and
performance in the analogies test, which shows a high positive
correlation with marks in algebra, warrants the conclusion that
the possession of the ability demanded in mathematics is commonly
accompanied by preference for that subject; and that a lack of this
same ability is a factor in determining the dislike for, and fail-
ure in, mathematics.
9. There is a wide range in the performance of students
in each of the tests. The range is least in the cancellation test
(1:3.7), and greatest in the directions test (1:9.27). The range of
performance is greatest in the tests that show high positive cor-
relation with general intelligence.
This wide range in performance sets a serious problem
in connection with group instruction, the solution of which would
be simplified by classifying the students on the basis of ability
as measured by the tests.
Taking the average score in the analogies test as a
standard rate for perceiving very simple relations, we have rea-
sons to believe that most freshmen high-school recitations proceed
at a rate adapted to the best 10 in 100 students.
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10. All of the tests except the cancellation show sig-
nificant positive correlation with general intelligence as indi-
cated by school marks and by estimates of teachers and the princi-
pal. The tests rank as follows in their correlation with the
principal's estimate of general intelligence: 1. Analogies; 2,
Cause and Effect; 3.5, Directions; 3.5, Dutch Homestead; 5, Marble
Statue; 6, Vford Building; 7, Cancellation.
11. In order of their correlation with the pooled rank-
order of all the tests they rank as follows: SL> Directions;^*
Dutch Homestead; 3, Analogies Marble Statue; /, Cause and
Effect; 6, V/ord Building; 7, Cancellation.
12. The correlation of the analogies test with mathe-
matical ability is high enough to warrant the use of the analogies
test as a safe basis for the classification of students in mathe-
matics.
13. The Cause and Effect test could serve the same pur-
pose among students of English.
14. The memory tests do not show the significant corre-
lation with school marks in language and history that was expected.
15. The pooled rank-order of all the tests shows a high
correlation with average school performance and with estimated
general intelligence by teachers and by the principal.
16. By means of the analogies test alone one is able
through an acquaintance of 15 minutes to rank students on the
basis of general intelligence as effectively, if not more effec-
tively, than a teacher or principal through an acquaintance of
one semester.
17. Correlations between the tests and school perform-
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ance would be much higher were it not that marks are not determined
by general intelligence alone. Industry, a factor 7/hich the tests
do not measure, is instrumental in modifying decidedly the school
performance of the student of average general intelligence.
18. With adequate norms established, mental tests fur-
nish a means whereby with little time and effort the high-school
principal can secure in advance information concerning his students,
that will render his advice much more intelligent, and that will
enable him to anticipate difficulties, and modify instruction so
as to avoid them.
The author predicts that the time will come when mental
examination of high-school pupils will be as common as physical
examination. Y/hy should this not come to pass? If a boy is to
participate in athletics, it is important to know the condition of
his heart, lungs and muscles; the physical examination record
makes this knowledge available. If a boy is to pursue a course in
mathematics, it is just as important to know something of his
ability to perceive logical relations, his general intelligence.
This information and more, just as easily obtained, should be
available in the mental examination record.
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TABLE V
Scores according to age and year in high school
I. Cancellation All
Ages JL\J 1 7J. r 1 8 19 20 21 &
over
Freshmen 3 26 33 30 5 5 2 1 105
Median .648 .594 .655 .654 .677 .644 .572 .522 .646
Sophomores 1 2 26 40 19 12 2 1 103
Median .676 .560 .609 .620 .655 .574 .595 .832 .616
Juniors 3 24 34 13 14 1 2 91
Median .666 .685 .693 .650 .644 .678
Seniors 1 5 30 24 17 4 2 83
Median .746 .810 .706 .732 .686 .648 .663 .704
II. Dutch Homestead
Freshmen 2 12 33 32 14 5 3 1 102
Median 30.5 31.5 41 32.5 33 51 16 49 34
Sophomores 8 37 26 15 6 1 1 94
Median 49.5 48 41.5 41 34.5 62 68 41
Juniors 1 1 9 29 21 4 1 2 68
Median 72 45 46 48 39 48.5 64 24 45
Seniors 1 3 16 30 18 9 3 80
Median 50 46 51.5 53.5 43 51 47 50
III. Marble Statue
Freshmen 2 12 33 32 14 5 3 1 102
Median 44 40 40 37.5 37 37 20 47 39
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TABLE V, Continued
All
Sophomores
13 14 15
8
16
37
17
26
18
15
19
6
20
1
21 &
over
1 94
Median 43.5 39 39 42 30.5 42 40 40
Juniors 1 1 9 29 21 4 1 2 68
Median 44 48 39 42 38 41.5 52 30 41
Seniors 1 3 16 30 18 8 3 79
Median 39 37 44 43 40 39.5 45 42
.nalogies
Freshmen 1 17 16 12 2 2 50
Average 158 260 294 250 290 474 276
Sophomores 2 17 15 9 6 1 50
Average 232 244 290 284 324 304 276
Juniors 1 1 3 20 19 6 50
Average 110 172 178 252 240 314 246
Seniors 11 17 11 9 2 50
Average 202 206 234 234 160 214
aus e and
Effect
Freshmen 1 17 16 12 2 2 50
Average 64 210 232 176 200 266 208
Sophomore 2 17 15 9 6 1 50
Average 150 198 194 218 238 T 56 202
Juniors 1 1 3 20 19 6 50
Average 96 90 118 162 148 224 158
Seniors 11 17 11 9 2 50
Average 132 124 146 156 128 136
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TABLE V, Continued
VI. Directions
Ages 15 14 15 16 17 18 19 20 21 &
over
Freshmen 5 24 51 26 5 5 1 1
Median .600 .498 .567 .501 .426 .555 .415 .419
Sophomores 1 2 25 56 15 10 2
Median .486 .725 .581 .525 .441 .421 .595
3 21 29 15 4 1 2
Median .779 .576 .586 .666 .429 .818 .620
Seniors 1 4 50 25 15 4 2
Medi an .731 .755 .671 .752 .589 .649 .400
Word Building
Ages 15 14 15 16 17 18 19 20 21 &
over
Freshmen 5 26 52 50 5 5 2 1
Median 56 50 51. 5 50 29 54 24 25
2 26 O / 1 1JL± ± 1
Median 51 51.5 56 51 52 52 56 51
Junior 4 24 55 15 4 1 1
Median 46 57 57 41 55 55 55
Seniors 1 4 29 25 16 2 2
Median 45 57 45 58 58. 5 44 45
All
94
.502
87
.524
75
.600
77
.704
All
M
102
50
98
55
80
58
77
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